Nannochloropsis sp. is one of microalgaes species with high lipid content, so it has great potential to be used as the source of biofuel. One of the microalgae cultivation system in mass scale is open raceway ponds. Problems faced in microalgae cultivation with open raceway ponds system are low productivity and the high production cost, especially high electrical energy for operating paddle wheel machine. This research studies about efficiency and effectiveness level of the cultivation system with open raceway ponds through the analysis of correlation between operational duration of the paddle wheel with growth rate and lipid content from Nannochloropsis sp.. The highest density is 530x10 6 cell/ml found in treatment of 45min/h. The highest growth rate is 0,45/days Which also found in the treatment of 45min/h but the treatment 45min/h is only able to survive until 12 days. The highest productivity of dry biomass is 0,25 g/L/day found in treatment of 45min/h. Meanwhile, the highest lipid content contained on treatment 15min/h is 5,19% dry cell weight (DCW). Dominant fatty acids for all treatments are palmitic acids. The best treatment related to the use of the paddle wheel machine is 15min/h.
Introduction
The research development of renewable energy has increasingly conducted to answer the challenges of the energy crisis. Therefore, the effort of providing alternative fuels becomes very important, including through biofuels. Research development of raw material has been conducted a lot such as crude palm oil (CPO) from Palm oil, corn, soybean, canola, jatropha, coconut, and microalgae with production capacity of the plant as much as 172 litres per hectare of corn, soy 446 litres per hectare, olive oil 1190 liters per hectare, a distance of 1892 liters per hectare, nuts 2689 liters per hectare, Palm 5.950 liters per hectare, and microalgae 58.700 liters per hectare (Chisti, 2007) .
Microalgae is one of the best solution to be the feedstock for alternative energy (biofuels). Microalgae is the marine plants that is able to grow up in a very short time. Microalgae Nannochloropsis sp. is one of microalgae species that has a high lipid content. Nannochloropsis sp. is also able to grow quickly and have a high level of tolerance towards environmental pressure. Some environmental conditions that can affect the microalgae growth among are temperatures, the quality and quantity of nutrients, light intensity, the degree of acidity (pH), aeration (source of CO 2 ) and salinity (Kawaroe et al., 2010) .
The problem faced at this time is the mass scale cultivation system, such as the system of open raceway ponds cultivation, where operating costs are still high especially electrical energy needs, while the productivity is still low. Use of the paddle wheel machine to perform the stirring (mixing) with the aim of avoiding deposition and creates current in the cultivation media for nutrient equalization as well as aeration that are expected to optimize the photosynthesis process becomes one factor that caused the high electrical energy needs. Therefore, this study was conducted to analyze the relation between operational duration of the paddle wheel and the growth rate and lipid content, the character of fatty acids, and the efficiency and effectiveness level Omni-Akuatika, 13 (1): 110-116, 2017 ISSN: 1858-3873 print / 2476-9347 online Research Article of the paddle wheel machine use. So, the results from this research can be used as the standard for the paddle wheel engines that is capable for suppressing the production costs and the electric power need, as well as the increase in growth rate and lipid content. Analysis of fatty acids were determined by using GC-MS with Omegawax 250 polyethylene glycol capillary column (30 m length, diameter, 0.25 mm; thickness 0.25 µm film), using methods of Khozin-Goldberg et al. (2005) .
Materials and Methods

Cultivation
Statistic analysis
Growth rate and lipid content were statistically analyzed using Analysis (ANOVA) with 95% confidence interval (Steel & Torrie, 1989) . The equation is as follows:
... (5)
Description: Yij = Treatment type of organic material (i) in Deuteronomy to-jthe middle value of µ = Common middle value τi = added value due to the treatment of the different types of organic materials (i) έij=error treatment experiment on the treatment of the different types of organic materials (i) and repeated to-j.
To determine the influence of Paddle wheel machine spin duration and the growth rate and lipid content of microalgae (Nannochloropsis sp.), the further Tukey Test is needed (Mattjik & Sumertajaya, 2002) Mixing with paddle wheel machine performed during 10 hours per day, which is at 8:00 to 17:00 pm.
Results and Discussion
Density and specific growth rate
The highest density frome all treatment was found in the treatment 45min/h on day -6 with number of microalgae 530x10 6 cell/ml. For the control and treatment of 45min/h, the growth stopped until on day -9 and to day -12, but there were difference in treatment of 15min/h and 30min/h, where the growth continued until the end of observation on day -21 (Figure 1 ).
This condition is suspected during the cultivation, the controls were not carried out with paddle wheel stirring (mixing), so deposition occurred at low level of sunlight penetration into the waters of the column led to the no optimal photosynthesis process also has impacted the immediate death. The results of kawaroe showed that the highest density of Nannochloropsis sp. in the heterotrophic cultivation system is 74.415 ind/ml. Conditions that occurrred in the treatment of 45min/h system result to the increased rate of water movement that exceed the optimum limits for microalgae growth in cultivation system of open raceway ponds, and caused many waves and bubbles (ripple) which results in refraction of sunlight into the column. The light intensity is usually decreasing sharply due to cell absorption, scattering, and reflection among the microorganism cells as well as the cultivation of media elements (Vincenti & Kruger, 1965; Cassano et al., 1995) . It was also aligned with Gudin & Chaumont (1991) , that shearing stress or stress caused by air bubbles can cause unbalanced cell growth, cell damage, and even death. The highest growth rate occurred in the treatment 45min/h was on day -3 of 0.46/day, but on the day -12 it decreased precipitously to -0.74/day. All treatment has decreasing growth rate up to the minus curves as in Figure 2 . spectively, i.e. 15min/h = -0.11/day, 30min/h = -0.39/day, and 45min/h = -0.74/day. At the treatment 15min/h and 30min/h, they almost had the same growth pattern where the phase lag was on day -3,the logarithmic phase occur at day -6, and stationary phase was at day -9 and day -12. The pattern of growth was influenced by the duration of rotation conducted in 15 and 30 Minutes per hour that did not change the flow speed significantly, so there was no as waves, and bubbles that were able to refract the sunlight. In Figure 2 , it can also be seen that Nannochloropsis sp. was still able to survive during 21 days of maintenance, although the growth rate has only been optimized on day -15. The success of Nannochloropsis sp. in treatment 15min/h and 30min/h to survive until the 21st day was suspected on the stirring using paddle wheel machine that did not give the opportunity for microalgae to experience the deposition.
The lipid content of biomass and productivity microalgae Nannochloropsis sp.
The highest biomass productivity overall during the observation time was the treatment of 45min/h at day -6 of 0,25 g/L/day, while the lowest value was also located at the same treatment at day -12 of 0,01 g/L/day (Figure 3) . The results of this research on biomass productivity has linear relationship with the growth rate.
The highest lipid results of all treatments was at day -9 at the treatment of 15min/h of 5,19% DCW and the lowest was at day -3 in treatment 30min/h, of 0,38% DCW (Figure 4 ). According to Kawaroe et al. (2010) , total lipid content of microalgae ranges from 1% to 70% of the DCW. Small lipid number produced in this research may be caused by some environmental factors along of cultivation time. The effect of duration treatment using paddle wheel did not show direct to the microalgae biosynthesis in increasing the lipid content in microalgae cell. Therefore, it was estimated that there are other factors that holds an important role in production such as nitrogen.
According to Hu et al., 2008; Klok et al., 2013 , lipid on some microalgae are highly dependent on environmental conditions along cultivation. If the microalgae cells grow old or experience stress, then it will affect the lipids content. When the statement was connnected with this research, then theory of Hu et al., 2008 , should be considered where the nitrogen existence along cultivation will affect the lipid content and TAGs. It can also be clarified by Kawaroe et al. (2010) , where the existence of macro and micro nutrients will affect the content of proteins, carbohydrates and fats (lipids) of microalgae. Nutrients that often become the limiting factor in microalgae cultivation is nitrogen (N) and phospore (P).
Fatty acids
Overall, the fatty acid variation for the control and all treatments almost have the same pattern for the two highest values of fatty acids, which is Palmitic acid and myristic acid (Table 1) . These results is in accordance to Kawaroe et al. (2010) , that the dominant fatty acids on microalgae Nannochloropsis sp. is palmitic acid. Based on the fatty acids analysis in this research, the percentage of fatty acids microalgae Nannochloropsis sp. reached 50%, in line with previous research, that the fatty acids range of in Nannochloropsis sp. is between 30% -50,4% (Chiu et al., 2009) . Saturated fatty acids composition in this research in all treatment was more than 50% of all fatty acids, it is also proved that microalgae Nannochloropsis sp. is potential to be used as biodiesel feedstock. / 00 for all treatments, it was also because of rain. The salinity range, was still in tolerance for microalgae optimal growth. Vasquez-Duhalt & Arredondo-Vega (1991), mentioneds that the optimum salinity range is 25 -35‰.
The degree of acidity (pH) for research was in the range 8 -8.2. pH range was still at the optimum range for microalgae growth. The average pH of culture for most microalgae species is between 7 -9, with the pH optimum ranges between 8,2 -8,7 (Lavens & Sorgeloos, 1996) . pH value in this research is relatively stable. This condition can be used as one reference that the presence of CO 2 in water is stable. Measurement of dissolved oxygen (DO) in the research is aimed to suspect the presence of CO 2 in the water. Based on a relatively stable DO, and the range of normal DO, then it is estimated that the presence of CO 2 was also stable in cultivation media. The presence of CO 2 in closed waters, particularly (open raceway ponds) will give effect on pH.
Statistical analysis
The results of statistical analysis showed that the duration of paddle wheel machine use has no real effect against the growth rate and lipid content of microalgae Nannochloropsis sp.. A similar case also happened in Kawaroe et al. (2000) , that the cultivation system of open raceway ponds does not influence the growth rate. Based on the results of the statistical tests, it can be said that the duration length of paddle wheel machine does not influence directly, but gives a great contribution towards optimization of the photosynthesis process. This can be proved through different growth rate results in each treatment, where the highest growth rate is found in the treatment of 45min/h of 0.46/day. Duration length of paddle wheel operation also affects the survival rate of microalgae, where the growth rate shows that the microalgae in control and 45min/h treatment were not able to survive until the end of the 21 days of observation, whereas, in the treatment of 15min/h and 30min/h was capable to survive for 21 days. The same assumption also occurred in lipid productivity. The lipid productivity was not affected directly by the duration length of the paddle wheel machine, but it was affected by several variables such as the availability of nitrogen, but to continue the biosynthesis process of microalgae, it need the paddle wheel assistance to optimize the photosynthesis process.
Conclusions
Treatment of duration length using paddle wheel has no significant effect against the growth rate and lipid content of Nannoclhoropsis sp.. The paddle wheel stirring does not influence directly against the growth rate of Nannochloropsis sp., but it was very helpful in optimizing the photosynthesis process and survival rate of microalgae Nannochloropsis sp.. The dominant fatty acids for all treatment is Palmitic acid (saturated fatty acids), The best treatment to be applied based on the cost of electrical energy is 15 min/h.
